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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a recording medium, an 
information recording apparatus, an information recording method, an 
information recording medium, and a recording program and in particular 
to a recording medium on which information is recorded by an 
information recording apparatus, an information recording apparatus and 
method for executing the recording, a recording program for allowing a 
recording computer to execute the record processing and an information 
recording medium having the recording program recorded in such a 
manner that the recording computer can read. 

Description of the Related Art 

Recently, the so-called DVDs (Digital Versatile Discs) are widely 
spread as large-capacity optical discs that can record image information 
and audio information of all of one movie. Among such DVDs, a DVD-R 
(DVD-Recordable) and a DVD-RW (DVD -Re-recordable) have been 
standardized as the recordable DVD. 

In this standardization, it is standardized that recording 
parameter information to be used when optically recording information on 
the DVD-R or DVD-RW (hereinafter, simply referred to as the DVD-R) is 
recorded on the DVD-R and the like at a stage in advance when 
information is not yet recorded, by using the so-called land pre pit (LPP) or 



the like. 

Here, as a typical example of the aforementioned recording 
parameter information, it is standardized to record a value indicating an 
intensity of the recording optical beam used for recording information onto 
the DVD-R or the like. Moreover, the aforementioned stage when 
information is not yet recorded is, for example, a stage after the 
production of the DVD-R itself including the time while the DVD-R is 
displayed in a shop. 

In standardization of the conventional DVD-R, as the recording 
parameter information to be recorded in the DVD-R in the information- 
not-yet-recorded state, it is noted to record only one type of recording 
parameter information adaptable to a standard and general information 
recording apparatus. 

However, in the aforementioned conventional DVD-R 
standardization, since only one type of recording parameter information is 
recorded as adaptable to a standard and general information recording 
apparatus, when the DVD-R is mounted on another information recording 
apparatus for executing record processing, there arises a problem that the 
record processing cannot be executed in the optimal state. 

To solve this problem, theoretically it is possible to record on the 
information recording apparatus a plurality of recording parameter 
information items adaptable to a plurality of types of DVD-R. In this case, 
however, it is practically impossible to answer to a plenty of types of DVD- 
R. Furthermore, this cannot be applied to a new lype of DVD-R which is 
produced after the development of the information recording apparatus. 

On the other hand, there is another method to solve the 
aforementioned problem. That is, prior to starting actual record 



processing onto a DVD-R, a test signal is recorded to the DVD-R so as to 
obtain a recording parameter item optimal to that DVD-R. In this case, 
however, for obtaining so-called strategy information for rectifying a 
recording pit shape as one of the recording parameter information items, a 
complicated processing requiring a plenty of time is required. That is, this 
method itself is not practical. 

SUMMARY OF THE INVENTION 
Thus, the present invention has been developed in view of the 
respective problems, and it is an object of the present invention to provide 
a DVD-R which can accurately and correctly record information onto the 
DVD-R by executing the record processing of the information in an 
optimized recording state for the respective DVD-Rs, even when the record 
processing is performed onto many types of DVD-Rs; an information 
recording apparatus and method for performing the record processing 
and; a recording program for allowing a recording computer to execute the 
record processing; and an information recording medium in which the 
recording program is recorded in such a manner that the recording 
program can be read by the recording computer. 

The above object of the present invention can be achieved by a 
recording medium of the present invention on which information is to be 
recorded by an information recording apparatus. In the recording 
medium, prior to the recording of the information therein, there are 
recorded in advance at least: identification information for identifying the 
information recording apparatus for recording the information onto the 
recording medium; and recording parameter information containing 
optimization information for optimizing a recording state in the record 



processing executed by the information recording apparatus specified by 
the identification information. 

According to this invention, since identification information for 
identifying an information recording apparatus to be used for record 
processing and recording parameter information for optimizing a recording 
state of the record processing are recorded at a stage prior to actual 
information recording, it is possible, upon actual record processing, to 
read out the recorded identification infoimation and the recording 
parameter information so as to perform information recording onto the 
recording medium in the optimal state. Further, it is possible to perform 
information record processing in a recording state optimized in accordance 
with a recording medium, thereby enabling to accurately and correctly 
recording information onto the recording medium. Moreover, even when 
updating a function as an information recording apparatus, by recording 
in advance on the recording medium the recording parameter information 
corresponding to the function to be updated, it is possible to reduce the 
load for the recording updating of the information recording apparatus. 
Furthermore, even when improving the recording characteristic of the 
recording medium, it is possible to record in advance the recording 
parameter information corresponding to the improved characteristic, so 
that information can be recorded in a recording state optimized for the 
improved recording characteristic. There is no need of considering 
compatibility with a previous recording characteristic before improvement 
of the recording characteristic. 

In one aspect of the present invention, the recording parameter 
information is provided with at least: first recording parameter used when 
executing the record processing with a first recording speed; and second 



recording parameter used when executing the record processing with a 
second recording speed which is faster than the first recording speed. 

According to this aspect, since first parameter information for a 
first recording speed and second parameter information for a second 
recording speed are recorded in advance, even when record processing is 
executed at different recording speeds, it is possible to perform the record 
processing in the optimal state for each of the different recording speeds. 

In another aspect of the present invention, the recording 
medium is provided with at least: an information recording area where the 
information is to be recorded; and a control information recording area 
where recording control information used for controlling the record 
processing is to be recorded; the identification information and the 
recording parameter information being recorded in the control information 
area in advance. 

According to this aspect, since . identification information and 
recording parameter information are recorded in a control information 
recording area which is separate from an information recording area 
where information is recorded, it is possible to execute the record 
processing optimized, without affecting information to be recorded. 

In further aspect of the present invention, standard recording 
parameter information is further recorded for executing the record 
processing in a standard recording state. 

According to this aspect, even when an information recording 
apparatus for executing the record processing has no function to execute 
record processing under the optimal condition specialized to a recording 
medium, it is possible to record information by record processing of a 
standard recording state. 



In further aspect of the present invention, in the identification 
information and the recording parameter information, the identical 
identification information and the identical recording parameter 
information are recorded repeatedly. 

According to this aspect, since identical identification 
information and identical recording parameter information are repeatedly 
recorded, it is possible to accurately detect the identification information 
and recording parameter information without causing a detection error. 

In further aspect of the present invention, a plurality of sets 
provided with the identification information and the recording parameter 
information which are in a corresponding relation are recorded. 

According to this aspect, since a plurality of sets of identification 
information and corresponding recording parameter information are 
recorded, it is possible to select and detect identification information and 
recording parameter information appropriate for the information recording 
apparatus on which the recording medium is mounted, thereby enabling 
to execute record processing in a recording state optimized for each of 
different information recording apparatuses. 

In further aspect of the present invention, the record processing 
is a record processing executed optically, and the recording parameter 
information is a recording parameter information for optimizing a shape of 
a recording pit formed on the recording medium by executing the record 
processing. 

According to this aspect, since recording parameter information 
for optimizing the recording pit shape is recorded in advance, it is possible 
to record information so as to minimize a reproduction error during 
reproduction of the recorded information. 



The above object of the present invention can be achieved by an 
information recording apparatus of the present invention for executing the 
record processing onto a recording medium on which information is to be 
recorded by information recording apparatus. In the recording medium, 
prior to the recording of the information therein, there are recorded in 
advance at least: identification information for identifying the information 
recording apparatus for recording the information onto the recording 
medium; and recording parameter information containing optimization 
information for optimizing a recording state in the record processing 
executed by the information recording apparatus specified by the 
identification information. The apparatus is provided with: a storage 
device for storing the identification information for identifying the 
information recording apparatus; a detection device for detecting the 
identification information and the recording parameter information from 
the recording medium prior to the recording of the information; a 
comparison device for comparing the detected identification information to 
the stored identification information; and a recording device for recording 
the information onto the recording medium while optimizing the recording 
state by using the detected recording parameter information when the 
detected information coincides with the stored identification information. 

According to the present invention, the identification 
information for identifying an information recording apparatus to be used 
for record processing and the recording parameter information for 
optimizing the recording state during the record processing have been 
recorded prior to the actual information recording. Upon a record 
processing, these are detected and when they are matched with the 
identification information in the information recording apparatus, the 



matched recording parameter information is used for executing record 
processing. Thus, it is possible to execute recording of information in a 
state optimized for the recording medium. Even when a recording 
medium mounted is not matched with an information recording apparatus, 
it is possible to continue recording of information by using a type- 
corresponding recording parameter. Further, it is possible to perform 
information record processing in a recording state optimized in accordance 
with a recording medium, thereby enabling to accurately and correctly 
recording information onto the recording medium. Moreover, even when 
updating a function as an information recording apparatus, by recording 
in advance on the recording medium the recording parameter information 
corresponding to the function to be updated, it is possible to reduce the 
load for the recording updating of the information recording apparatus. 
Furthermore, even when improving the recording characteristic of the 
recording medium, it is possible to record in advance the recording 
parameter information corresponding to the improved characteristic, so 
that information can be recorded in a recording state optimized for the 
improved recording characteristic. There is no need of considering 
compatibility with a previous recording characteristic before improvement 
of the recording characteristic. 

In one aspect of the present invention, the apparatus is further 
provided with a type-corresponding recording parameter information 
storage device for storing type-corresponding recording parameter 
information as the recording parameter information corresponding to a 
type of the recording medium, wherein if the detected identification 
information does not coincide with the stored identification information, 
the storage device records the information onto the recording medium by 
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the use of the stored type-corresponding recording parameter information. 

According to this aspect, even when a recording medium 
mounted is a recording medium not appropriate for an information 
recording apparatus, it is possible to continue recording by using a 
5 standard recording parameter. 

In another aspect of the present invention, the apparatus is 
further provided with a standard recording parameter information storage 
device for detecting/ storing standard recording parameter information for 
executing the record processing in a standard recording state, wherein if 
10 the detected identification information does not coincide with the stored 
identification information, the storage device records the information onto 
the recording medium by the use of the stored standard recording 

parameter information. 
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j.;^. recording apparatus, it is possible to continue recording by using a 

Q standard recording parameter. 

The above object of the present invention can be achieved by an 
information recording method of the present invention which is executed 

20 in an information recording apparatus for executing record processing 
onto a recording medium on which information is to be recorded by the 
information recording apparatus, wherein prior to the recording of the 
information therein, there are recorded in advance at least: identification 
information for identifying the information recording apparatus for 

25 recording the information onto the recording medium; and recording 
parameter information containing optimization information for optimizing 
a recording state in the record processing executed by the information 
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recording apparatus specified by the identification information. The 
method is provided with the processes of: detecting the identification 
information and the recording parameter information from the recording 
medium prior to the recording of the information; comparing the detected 
identification information to the identification information stored in 
advance in the information recording apparatus and for identifying the 
information recording apparatus; and recording the information onto the 
recording medium while optimizing the recording state by using the 
detected recording parameter information when the detected identification 
information coincides with the stored identification information. 

According to the present invention, the identification 
information for identifying an information recording apparatus to be used 
for record processing and the recording parameter information for 
optimizing the recording state during the record processing have been 
recorded prior to the actual information recording. Upon a record 
processing, these are detected and when they are matched with the 
identification information in the information recording apparatus, the 
matched recording parameter information is used for executing record 
processing. Thus, it is possible to execute recording of information in a 
state optimized for the recording medium. Further, it is possible to 
perform information record processing in a recording state optimized in 
accordance with a recording medium, thereby enabling to accurately and 
correctly recording information onto the recording medium. Moreover, 
even when updating a function as an information recording apparatus, by 
recording in advance on the recording medium the recording parameter 
information corresponding to the function to be updated, it is possible to 
reduce the load for the recording updating of the information recording 
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apparatus. Furthermore, even when improving the recording 
characteristic of the recording medium, it is possible to record in advance 
the recording parameter information corresponding to the improved 
characteristic, so that information can be recorded in a recording state 
optimized for the improved recording characteristic. There is no need of 
considering' compatibility with a previous recording characteristic before 
improvement of the recording characteristic. 

The above object of the present invention can be achieved by an 
information recording mediimi of the present invention in which a 
recording program is recorded in such a manner that the recording 
program can be read by a recording computer contained in an information 
recording apparatus for executing record processing onto a recording 
medium on which information is to be recorded by the information 
recording apparatus, wherein prior to the recording of the information 
therein, there are recorded in advance at least: identification information 
for identifying the information recording apparatus for recording the 
information onto the recording medium; and recording parameter 
information containing optimization information for optimizing a recording 
state in the record processing executed by the information recording 
apparatus specified by the identification information. The program causes 
the recording computer to function as: a storage device for storing the 
identification information for identifying the information recording 
apparatus; a detection device for detecting the identification information 
and the recording parameter information from the recording medium prior 
to the recording of the information; a comparison device for comparing the 
detected identification information to the stored identification information; 
and a recording device for recording the information onto the recording 



medium while optimizing the recording state by using the detected 
recording parameter information when the detected identification 
information coincides with the stored identification information. 

According to the present invention, the identification 
5 information for identifying an information recording apparatus to be used 
for record processing and the recording parameter information for 
optimizing the recording state during the record processing have been 
recorded prior to the actual information recording. Upon a record 
processing, the recording computer is -allowed to function in such a way 
,10 that these information items detected and when they are matched with the 
• S identification information in the information recording apparatus, the 
matched recording parameter information is used for executing record 
processing. Thus, it is possible to execute recording of information in a 

' state optimized for the recording medium. Further, it is possible to 

•I 

■Js perform information record processing in a recording state optimized in 

ryi 

i** accordance with a recording medium, thereby enabling to accurately and 
Q correctly recording information onto the recording medium. Moreover, 

m 

even when updating a function as an information recording apparatus, by 
recording in advance on the recording medium the recording parameter 

20 information corresponding to the function to be updated, it is possible to 
reduce the load for the recording updating of the information recording 
apparatus. Furthermore, even when improving the recording 
characteristic of the recording medium, it is possible to record in advance 
the recording parameter information corresponding to the improved 

25 characteristic, so that information can be recorded in a recording state 
optimized for the improved recording characteristic. There is no need of 
considering compatibility with a previous recording characteristic before 
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improvement of the recording characteristic. 

The above object of the present invention can be achieved by a 
computer data signal embodied in a carrier wave of the present invention. 
The computer data signal represents executable instructions provided 
5 with instructions for executing record processing onto a recording medium 
on which information is to be recorded by the information recording 
apparatus, wherein prior to the recording of the information therein, there 
are recorded in advance at least: identification information for identifying 
the information recording apparatus for recording the information onto 
j,j,o the recording medium; and recording parameter information containing 
q; optimization information for optimizing a recording state in the record 
processing executed by the information recording apparatus specified by 
the identification information. The computer data signal causes the 
recording computer to function as: a storage device for storing the 
identification information for identifying the information recording 
apparatus; a detection device for detecting the identification information 
and the recording parameter information from the recording medium prior 
to the recording of the information; a comparison device for comparing the 
detected identification information to the stored identification information; 
20 and a recording device for recording the information onto the recording 
medium while optimizing the recording state by using the detected 
recording parameter information when the detected identification 
information coincides with the stored identification information. 

According to the present invention, the identification 
25 information for identifying an information recording apparatus to be used 
for record processing and the recording parameter information for 
optimizing the recording state during the record processing have been 
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recorded prior to the actual information recording. Upon a record 
processing, the recording computer is allowed to function in such a way 
that these information items detected and when they are matched with the 
identification information in the information recording apparatus, the 
matched recording parameter information is used for executing record 
processing. Thus, it is possible to execute recording of information in a 
state optimized for the recording medium. Further, it is possible to 
perform information record processing in a recording state optimized in 
accordance with a recording medium, thereby enabling to accurately and 
correctly recording information onto the recording medium. Moreover, 
even when updating a function as an information recording apparatus, by 
recording in advance on the recording medium the recording parameter 
information corresponding to the function to be updated, it is possible to 
reduce the load for the recording updating of the information recording 
apparatus. Furthermore, even when improving the recording 
characteristic of the recording medium, it is possible to record in advance 
the recording parameter information corresponding to the improved 
characteristic, so that information can be recorded in a recording state 
optimized for the improved recording characteristic. There is no need of 
considering compatibility with a previous recording characteristic before 
improvement of the recording characteristic. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic diagram showing a detailed structure of a 

DVD-R according to an embodiment; 

FIG. 2 is a diagram showing a physical format according to a 

first embodiment; 



FIG. 3 is a diagram also showing a physical format of a first 
embodiment; 

FIG. 4 a diagram showing a physical format of according to a 
second embodiment; 

FIG. 5 is a block diagram showing a configuration outline of an 
information recording apparatus according to an embodiment; and 

FIG. 6 is a flowchart showing a recording process according to 
an embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

Description will now be directed to preferable embodiments of 
the present invention with reference to the attached drawings. 

It should be noted that in the embodiments explained below, the 
present invention is applied to record processing in an information 
recording apparatus that records information including image information 
onto the aforementioned DVD-R as a recording medium, and to a 
recording state of the aforementioned recording parameter information 
that is recorded at a production state of the DVD-R. 

Firstly, explanation will be given on two embodiments of the 
recording state of information (including the aforementioned recording 
parameter information) in the DVD-R. It should be noted that the 
recording of the recording parameter information according to the two 
embodiments explained below is carried out at the DVD-R manufacturing 
stage and the DVD-R having the recording parameter information 
recorded according to the embodiments is sold at a store. 
(I) DVD-R according to a first embodiment 

Firstly, referring to FIG. 1, FIG, 2, and FIG. 3, explanation will 



be given on the DVD-R according to a first embodiment. 

FIG. 1 schematically shows a detailed structure of the DVD-R 
according to the first embodiment. FIG. 2 and FIG. 3 show a physical 
format of the recording parameter information recorded on the DVD-R. 

As shown in FIG. 1, the DVD-R 1 of the first embodiment 
includes: a clam hole CH provided at the center of the DVD-R 1, for 
mounting and fixing the DVD-R 1 on a rotation shaft of a spindle motor in 
an information recording apparatus which will be detailed later; a reserved 
area 16 at an inner circumference, where no information is recorded; a 
power calibration area (PGA) 18; a recording management area (RMA) 12; 
an information recording area DA; and an end area 17 at an outer 
circumference where no information is recorded. 

Furthermore, the information recording area DA is divided into: 
a lead-in area 13 containing recording parameter information and the like 
(detailed later) to be read out when reproducing the recording information 
recorded in a data area 14 (detailed later); the data area 14 where the 
recording information is recorded; and a read-out area 15 containing end 
information and the like to be read out when completing the reproduction 
of the recording information recorded in the data area 14. Here, the lead- 
in area 13 is an area where the start information and the like are recorded 
when recording information in the data area 14 while the read-out area 15 
is an area where the end information and the like are recorded after 
recording on the entire DVD-R 1 is completed (i.e., upon completion of 
recording of the recording information on the entire DVD-Rl). 

Here, explanation will be given on the PCA 18 and RMA 12. 

In general, when recording information onto the DVD-Rl, the 
information recording is performed by irradiating the DVD-Rl by a 
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recording light beara having intensity modulated according to the 
information to be recorded. This light beam intensity (hereinafter, simply 
referred to as recording power) should be readjusted each time 
information is recorded because the optimal recording power preferable for 
information recording may be changed due to stains of the recordable 
DVD-R 1 itself, the ambient temperature may be changed, or the reflection 
ratio of the information recording surface may be changed after a long use. 

For this readjusting processing, in the DVD-R 1, the PCA 18 and 
the RMA 12 are arranged inner circumference as compared to the lead-in 
area 13 of the DVD-Rl. 

Here, the PCA 12 is divided into a plurality of sectors, so that 
the aforementioned readjusting processing can be executed by using one 
or more than one of the sectors. More specifically, in the one or more than 
one sectors of the PCA 18, while successively increasing the recording 
power from a predetermined minimum value to a maximum value, setting 
signals having a random pulse width, for example, from 3T (T is a time 
unit used upon information recording by an information recording 
apparatus) to 1 IT are successively recorded. Next, the setting signals are 
successively detected and reproduced, starting from the signal recorded 
with the minimum recording power. During this reproduction, the 
recording power used for recording the setting signal whose peak level and 
bottom level are matched for each of the reproduction signals 
corresponding to the respective pulse width values is set as an optimal 
recording power of the light beam for the information recording and a light 
beam of the optimal recording power is used for actual recording of the 
recording information to be recorded. 

The optical recording power thus calculated and a sector 
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number (i.e., number of used sector) of the PCA 18 used for setting the 
optimal recording power are recorded as a readjustment history in the 
RMA 12 in such a manner that these can be identified and actual 
recording of recording information is started. 

It should be noted that since information can be recorded only 
once over the entire surface of the DVD-R 1, the sector in the PCA 18 used 
one for optimization of the recording power cannot be used for a 
subsequent optimization. 

Next, referring back to FIG. 1, a detailed structure of the PCA 18 
will be explained more specifically. The PCA 18 is divided into the N 
sectors (for example, N is 7000) 20 and one or more than one of these 
sectors 20 is used for performing the readjusting processing of the 
aforementioned recording power. 

Moreover, the sectors 20 are successively used, starting with the 
sector 20-1 arranged at the outermost circumference. 

That is, for example, when performing a readjusting processing 
using only one sector 20, the recording power is successively increased 
from the inner circumference toward the outer circumference (shown by a 
dotted line in FIG. 1) in the sector 20~i thereby performing one readjusting 
processing. In a subsequent readjusting processing, while the recording 
power is successively increased from the inner circumference toward the 
outer circumference in a sector 20-2 (see FIG. 1), the setting signal is 
recorded. 

On the other hand, the RAM can be detailed as follows. The 
RMA 12 has 400 setting recording areas for successively writing at a 
predetermined timing, the optimal recording power set by the 
aforementioned readjusting processing and the numbers of the sectors 20 



in the PCA 18 used for the readjusting processing. 

It should be noted that as has been explained as the 
conventional technique, in the DVD-R 1 of the embodiment, standard 
recording parameter information having a value appropriate to a standard 
information recording apparatus has been recorded using the land pre pit, 
instead of values different for different information recording apparatuses. 

Next, referring to FIG. 2 and FIG. 3, explanation will be given on 
a detailed configuration of the lead-in area 13 having the recording 
parameter information related to the first embodiment recorded at the 
manufacturing stage of the DVD-Rl. 

Firstly, as shown in FIG. 2, lead-in area 13 is divided into: an 
initial area 30 having all zero data (OOh: "h" represents a hexadecimal 
number); a first buffer area 31 having all zero data; a physical format 
information area 32 containing physical format information indicating the 
entire configuration of the physical format in the lead-in area 13; a 
reference code area 33 containing a reference code to be referenced upon 
record processing; a second buffer area 34 containing all zero data; a 
control data area 353 containing the recording parameter information of 
the present embodiment; and a boundary area 35 containing information 
facilitating movement of the recording light beam to the aforementioned 
data area 114; these areas being arranged in this order from inner to 
outer circumference. 

Next, the control data area 35 is divided into 192 control data 
blocks DBl to DB192 each having identical information. Here, as will be 
detailed later, one control data block DB contains recording parameter 
information and the like which have been recorded by using the so-called 
phase pit. In the control data ar.ea 35, 192 control data blocks DB 



containing identical parameter information and the like are recorded. 

Next, each of the control data blocks DB has a physical format 
as follows. That is, each of the control data blocks DB is divided into: a 
physical format information area containing physical format information 
PF indicating a physical format of the entire control data block DB; a disc 
manufacturing information area containing disc manufacturing 
information MD including the recording parameter information of the 
present embodiment and having a 2048-byte information amount; and a 
reserved area RV containing no information recorded. These three areas 
are formed in this order viewed from the inner circumference. 

Furthermore, referring to FIG. 3, the area containing the disc 
manufacturing information MD has the areas containing 32 drive 
information blocks DVl to DV32 respectively, each containing recording 
parameter information appropriate for different lypes information 
recording apparatuses. Thus, within an area having one disc 
manufacturing information MD contains recording parameter information 
appropriate for 32 types of information recording apparatuses. 

Each area containing one drive information block DV has: an 
area containing first drive identification information IDl for identifying a 
first information recording apparatus (more specifically, indicating a type 
number of the first information recording apparatus and the like); an area 
containing first recording , speed information SPl indicating a first 
recording speed (for example, speed multiplied by 1) of the record 
processing executed in the first information recording. apparatus; an area 
containing a first beta value information pi indicating a beta j3 value 
appropriate for the first recording speed which will be detailed later; an 
area containing a first recording intensity information Tl indicating the 



recording light beam intensity appropriate for the first recording speed; an 
area containing first wavelength information WVl indicating a wavelength 
of the recording light beam appropriate for the first recording speed; an 
area containing first strategy information STl indicating strategy 
information appropriate for the first recording speed which will be detailed 
later; a reserved area RV having no information recorded; an area 
containing error correction information CS for correcting an error caused 
while detecting the first recording speed information SPl, the first beta 
value information pi, the first recording intensity information Tl, the first 
wavelength information WVl, and the first strategy information STl; an 
area containing second recording speed information SP2 indicating a 
second recording speed (for example, speed multiplied by 2) of the record 
processing executed in the first information recording apparatus; an area 
containing a second beta value information p2 indicating a beta value 
appropriate for the second recording speed which will be detailed later; an 
area containing a second recording intensity information T2 indicating the 
recording light beam intensity appropriate for the second recording speed; 
an area containing a second wavelength information WV2 indicating a 
wavelength of the recording light beam appropriate for the second 
recording speed; an area containing second strategy information ST2 
indicating strategy information appropriate for the second recording speed 
which will be detailed later; a reserved area RV having no information 
recorded; and an area containing error correction information CS for 
correcting an error caused while detecting the second recording speed 
information SP2, the second beta value information p2, the second 
recording intensity information T2, the second wavelength information 
WV2, and the second strategy information ST2. These areas are 
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successively arranged in this order viewed from the inner circumference of 
the DVD^RL 

Here, explanation will be given on the aforementioned beta value. 
The beta value is based on a maximum peak value and a minimum peak 
value of the detection signal created according to the reflection light from 
the DVD-Rl. That is, the beta value is a value that sum of the maximum 
peak value and the minimum peak value is divided by a difference 
between the maximum value and -the minimum value. The beta value 
indicates a deviation of a recording power. 

Moreover, the strategy information is information on a time axis 
for modifying a wave form (i.e., the rising timing and the trailing timing of 
a rectifying pattern signal Ssr which will be detailed later), so as to obtain 
a preferable form of a recording pit formed on the DVD-Rl. 

As is clear from the aforementioned series of the physical format, 
as the recording parameter information recorded in the DVD-Rl of the 
first embodiment, the recording parameter information is recorded 
corresponding to two recording speed values for one information recording 
apparatus, and the two recording parameter information items are 
recorded for 32 types of information recording apparatus. 
(II) Second Embodiment of DVD-R 

Next, explanation will be given on the DVD-R according to the 
second embodiment with reference to FIG 4. 

It should be noted that FIG. 4 shows a physical format of the 
recording parameter information recorded on the DVD-R of the second 
embodiment. 

Moreover, in the DVD-R of the second embodiment, a hierarchy 
above the control data block DB has identical configuration as the first 
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embodiment and its detailed explanation is omitted. 

As shown in FIG. 4, in the DVD-R of the second embodiment, 
similarly as in the first embodiment, 192 control data blocks DB' are 
formed. However, in the DVD-R of the second embodiment, 16 control 
data blocks DB' are handled as one group and identical information is 
repeatedly recorded 12 times (192/16 = 12). 

One control data block DB' of each group of 16 control data 
blocks' has: an area containing physical format information PF identical 
as the one in the first embodiment; an area containing recording 
parameter information of the embodiment and 2048-byte disc 
manufacturing information MD'; and a reserved area RV having no 
information recorded. These areas are arranged in this order viewed from 
the inner circumference. 

Here, in each group of 16 control data blocks DB', the first 
control data block DBl' to the 9-th control data block DB9' contain 
different disc manufacturing information items MD' while the 10-th to the 
1 6-th control data blocks contain only the aforementioned physical format 
information PF: The other control data blocks DB' are all reserved 
information RV areas. 

Next, the first disc manufacturing information MDl* contains 
first drive identification/ specification information PTl to 128-th drive 
identification/ specification information PTl 28, each of which indicates a 
recording position on the DVD-R having the recording parameter 
information (such as the first drive identification information IDl) 
appropriate for the first to 128-th information recording apparatuses in 
this order viewed from the inner circumference of the DVD-R. 

Furthermore, the area containing the second disc production 
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information MD2' has: an area containing first drive identification 
information IDl for identifying a first information recording apparatus; an 
area containing first recording speed information SPl indicating a first 
recording speed (for example, speed multiplexed by 1) of the record 
processing executed in the first information recording apparatus; an area 
containing a first beta value information jJl indicating a beta p value 
appropriate for the first recording speed; an area containing a first 
recording intensity information Tl indicating the recording light beam 
intensity appropriate for the first recording speed; an area containing first 
wavelength information WVl indicating a wavelength of the recording light 
beam appropriate for the first recording speed; an area containing first 
strategy information STl indicating strategy information appropriate for 
the first recording speed; a reserved area RV having no information 
recorded; an area containing error correction information CS for correcting 
an error caused while detecting the first recording speed information SPl, 
the first beta value information pi, the first recording intensity 
information Tl, the first wavelength information WVl, and the first 
strategy information STl; an area containing second recording speed 
information SP2 indicating a second recording speed (for example, speed 
multiplied by 2) of the record processing executed in the first information 
recording apparatus; an area containing a second beta value information 
P2 indicating a beta value appropriate for the second recording speed 
which will be detailed later; an area containing a second recording 
intensity information T2 indicating the recording light beam intensity 
appropriate for the second recording speed; an area containing a second 
wavelength information WV2 indicating a wavelength of the recording light 
beam appropriate for the second recording speed; an area containing 
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second strategy information ST2 indicating strategy information 
appropriate for the second recording speed which will be detailed later; a 
reserved area RV having no information recorded; amd an area containing 
error correction information CS for correcting an error caused while 
detecting the second recording speed information SP2, the second beta 
value information P2, the second recording intensity information T2, the 
second wavelength information WV2, and the second strategy information 
ST2. These areas are successively arranged in this order viewed from the 
inner circumference of the DVD-R. After this up to the 16-th information 
recording apparatuses, as shown in FIG. 4, i.e., for each of the 15 types of 
information recording apparatuses, recording parameter information is 
recorded so as to correspond two recording speed values. 

After this up to the 9-th control data block DB9\ the recording 
parameter information for the 16 types of information recording 
apparatuses is recorded with two recording speed values. 

Accordingly, as is clear from the aforementioned series of 
physical format, the recording parameter information stored in the DVD-R 
of the second embodiment includes recording parameter information 
corresponding to two recording speed values for each of 128 types of 
information recording apparatuses. 

(Ill) Information recording apparatus according to an embodiment 

Next, referring to FIG. 5 and FIG, 6, explanation will be given on 
configuration and operation of an information recording apparatus 
according to the embodiment that stores recording information onto the 
DVD-R having the recording parameter information recorded in the 
aforementioned physical format. 

It should be noted that FIG. 5 is a block diagram showing an 



outline of the configuration of the information recording apparatus 
according to the present embodiment and FIG. 6 is a flowchart showing a 
record processing executed in the information recording apparatus. 

As shown in FIG. 5, the information recording apparatus R 
according to the present embodiment is comprised of: a pick-up 2 as the 
detection means and the recording means; a radio frequency (RF) 
detection block 3; a control block 4 comprised of a CPU, having a built-in 
memory 4a as the storage means, type-corresponding recording parameter 
information storage means, and standard recording parameter information 
storage means, and functioning as comparison means and a recording 
computer; a timing generation block 5; a recording power setting block 6; 
a recording pattern generation block 7; a recording waveform generation 
block 8; a drive block 9; a driver 10; a pre -format detection block 11; a 
level detection block 24 including a capacitor 21, a peak detector 22, and 
a bottom detector 23; and a switch 25. 

Here, the aforementioned memoiy 4a contains recording 
parameter information matched with predetermined several types of DVD- 
Rl, drive identification information for identifying the information 
recording apparatuses R, and recording parameter information 
appropriate a standard information recording apparatus. 

Next, explanation given on operation of the respective 
components. 

Firstly, explanation will be given on general operation in the 
information record processing. 

The DVD-R 1 has address information indicating the recording 
position of the information on the DVD-R 1, a synchronization signal, and 
the like recorded in advance (at the manufacturing stage) by forming a 
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land pre pit as has been explained above. 

When recording information on the DVD-R 1, firstly, the pick-up 
2 applies information recording light beam B to the pre pit immediately 
before the actual information recording, detects: the address information 
indicating the recording position of the recording information entered from 
outside to be recorded; and synchronization signal to generate a recording 
clock signal (whose cycle is based on the aforementioned unit time T) to be 
used as a reference clock in this record processing, by means of, for 
example, the push-pull method, and creates a push-pull signal Spp 
including these, which is output to the pre-format detection block 1 1. 

The pre-format detection block 11 isolates the aforementioned 
synchronization signal Ssyc and the address information Sadr from the 
push-pull signal Spp and outputs the synchronization signal Ssyc to the 
timing generation block 5 and the address information Sadr to the control 
block 4. 

The timing generation block 5 generates the aforementioned 
recording clock signal Stm based on the synchronization signal Ssyc and 
outputs the signal to the recording power setting block 6 and to the 
recording pattern generation block 7. 

On the other hand, the recording signal Sr entered from outside 
is input to the control block 4. 

The control block 4 processes the entered recording information 
Sr by adding an error correction code and modulating the recording 
information Sr and according to the address information Sadr, identifies 
the recording position on the DVD-R 1 where the entered recording 
information Sr is to be recorded. Furthermore, the control block 4 
outputs the processed recording signal Sr as a recording signal Srr to 
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recording waveform generation block 8, at the timing corresponding to the 
recording position via the switch 25, which has been switched to the 
control block 4 by a switch control signal Ssw from the control block 4. 

On the other hand, during the adjusting processing, the 
recording pattern generation block 7 uses the control signal Set from the 
control block 4 to create a recording pattern signal Spt having a random 
pulse v^dth of 3T to IIT using the recording clock signal Stm as a 
reference clock and outputs the recording pattern signal Spt to the 
recording waveform generation block 8 via the switch 25 which has been 
switched to the recording pattern generator 7 by the switch control signal 
Ssw from the control block 4. 

The recording waveform generation block 8 uses a strategy 
control signal Sst from the control block 4 corresponding to the 
aforementioned respective strategy information ST to perform the 
waveform rectifying processing (so-called strategy processing) for rectifying 
and optimizing the recording pit shape formed on the DVD-R 1 recording 
track corresponding to the waveform of the recording pattern signal Spt 
with respect to the recording signal Srr or the recording pattern signal Spt, 
thereby creating a rectification pattern signal Ssr and outputting the 
signal Ssr to the drive block 9. 

On the other hand, the recording power setting block 6 uses the 
control signal Sep from the control block 4 to create a power signal Spc 
indicating the recording power set by the recording power setting 
processing executed by using the aforementioned recording parameter 
information prior to the information recording and outputs the power 
signal Spc to the drive block 9. 

The drive block 9 generates a drive signal Sdd for applying 
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recording light beam B with the recording power indicated by the power 
signal Spc and outputs the drive signal Sdd to the driver 10. 

Thus, the driver 10 drives a semiconductor laser (not depicted) 
in the pick-up 2 to generate a drive signal Sd for applying the 
aforementioned recording light beam B whose intensity has been 
modulated according to the waveform change indicated by the rectification 
pattern signal Ssr based on the recording power indicated by the 
aforementioned power signal Spc, and outputs the drive signal Sd to the 
semiconductor laser in the pick-up 2. 

When the semiconductor laser is driven by the drive signal Sd, 
the recording light beam B corresponding to the original recording 
information Sr is applied to the DVD-R 1 and a recording pit corresponding 
to the recording information Sr is formed on the recording tradck of trhe 
DVD-Rl, thereby completing a series of the record processing of the 
recording information Sr. 

Next, referring to FIG. 6, detailed explanation virill be given on 
the record processing using the recording parameter information 
according to the present embodiment performed around the control block 
4. 

As shown in FIG. 6, in the record processing using the recording 

s 

parameter information according to the present embodiment, firstly, it is 
checked whether the DVD-R 1 is inserted into the information recording 
apparatus R (step SI). If not inserted (NO in step 1), then wait state 
continues until the DVD-Rl is inserted. If inserted (YES in step SI), the 
aforementioned drive identification information ID is successively detected 
from the inserted DVD-Rl and compared to the drive identification 
information used to identify the information recording apparatus R stored 
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in memory 4a in advance. Then, check is made to determine whether the 
inserted DVD-R 1 has a drive identification information ID appropriate to 
the information recording apparatus R (step 2). 

If the drive identification ID is recorded (YES in step 2), then 
another recording parameter information recorded on the DVD-R 1 and 
appropriate for the information recording apparatus R is detected (step S3) 
and check is made to determine whether the aforementioned detected 
recording parameter information contains the recording speed information 
SP corresponding to the recording speed specified by a user (step 84). 

Next, if the recording speed information corresponding to the 
specified recording speed is contained (YES in step S4), then the 
aforementioned recording parameter information containing the recording 
speed information SP is set in the control block 4 (step S5), adjusting 
processing of the recording power (detailed later) is performed using the 
aforementioned PCA 18 and RMA 12 (step S6), and actual information 
recording is performed (step S7) . 

Next, check is made whether all the information recording is 
completed (step S8). If not completed (NO in step SB), control is passed 
back to step S7 to continue the information recording. If completed (YES 
in step S8), the processing is terminated. 

On the other hand, when the drive identification information ID 
appropriate to the information recording apparatus R is not recorded in 
step S2 (NO in step 2), or when the recording speed information SP 
corresponding to the specified is not contained in step S4 (NO in step S4), 
one of the recording parameter information items recorded in advance in 
the memory 4a is set in the control block 4 (step S9) and record 
processing is executed using the recording parameter information (step 
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S6). 

It should be noted that instead of the processing of step S9, it is 
also possible to read out the standard recording parameter information 
from the DVD-R 1 using the land pre pit and set the information in the 
control block 4. 

Next J referring back to FIG. 5, explanation will be given on the 
recording power adjusting processing in the .aforementioned step S6, 

As has been described above, the adjusting processing of step 
S6 is executed by using the PCA 18 and RMA 12 formed on the inner side 
of the lead-in area of the DVD-R 1, 

In the adjusting processing using the PCA 18 and RMA 12, for 
example, when one adjusting processing is performed using only the 
aforementioned sector 20, firstly, the control block 4 outputs the control 
signal Set to the recording pattern generation block 7 so as to create a 
recording pattern signal Spt having a random pulse width of 3T to 1 IT. 

On the other hand, the control block 4 outputs the 
aforementioned control signal Sep to control the recording power setting 
block 6 so that the setting signal is recorded with successively increasing 
the recording power from the inner circumference to the outer 
circumference (see the dotted line in FIG. 1). 

Thus, the recording power setting block 6 outputs the power 
signal Spc so as to successively increase the recording power. 

According to the power signal Spc, the drive block 9 and the 
driver 10 successively record the setting signal in the sector 20-i while 
increasing the recording power. By this processing, in the sector 20- 1, the 
setting signal is recorded whose reproduction intensity is increased in a 
stepped way. 
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Next, a detection signal Srf is obtained by reproducing the 
setting signal recorded in the stepped way, using the pick-up 2 and the 
pesik level and the bottom level of the detection signal Srf are detected by 
the level detection block 24. 

Here, the level detection block 24 removes a DC component of 
the detection signal Srf by the capacitor 2 1 , detects the peak level and the 
bottom level of the capacitor signal Scd output by the peak detector 22 
and the bottom detector 23, respectively, and outputs the peak level signal 
Spl and the bottom level signal Sbl to the control block 4, 

Based on the peak level signal Spl and the bottom level signal 
Sbl, the control block 4 sets as an optimal recording power a recording 
power, used when recording setting signal whose peak level is matched 
with the bottom level for each of the detection signals Srf corresponding to 
the pulse width of 3T to 1 IT, in a memory (not depicted) or the like and 
uses the recording power for actual recording processing. 

As has been described above, according to the physical format 
and the operation of the information recording apparatus R in the DVD-R 1 
of the embodiment, the drive identification information ID for identifying 
the information recording apparatus R used for record processing and the 
recording parameter information for optimizing the recording state of the 
record processing are recorded in advance before actual information 
recording. Accordingly, by reading out and using the drive identification 
information ID and the recording parameter information, it is possible to 
record the information in the recording medium in an optimal state. 

Moreover, the first recording parameter information for the first 
recording speed and the second recording parameter information for the 
second recording speed are recorded in advance. Accordingly, even when 



performing the record processing with different recording speeds, the 
record processing can be performed in a optimized state for each of the 
speeds. 

Furthermore, the drive identification information ID and the 
recording parameter information are recorded in the lead-in area 13 which 
is different from the data area 14 where information is to be recorded. 
Accordingly, it is possible to optimize the record processing without 
affecting the information to be recorded. 

Furthermore, the recording parameter information for executing 
recording by the standard recording state is recorded by the pre bit. 
Accordingly, even when the information recording apparatus which 
executes record processing does not have the function for executing 
recording onto a recording medium under the optimal condition, it is 
possible to record the information in the standard recording state. 

Moreover, identical drive identification information ID and the 
recording parameter information are repeatedly recorded. Accordingly, it 
is possible to accurately detect the identification information and the 
recording parameter information without causing a detection error. 

Furthermore, a plurality of sets of the drive identification 
information ID and the corresponding recording parameter information 
are recorded. Accordingly, by selecting/ detecting the identification 
information and the recording parameter information appropriate for an 
information recording apparatus R on which the DVD-R 1 is mounted, it is 
possible to perform record processing in a recording state optimized for 
each of the information recording apparatuses R of different types. 

Moreover, the strategy information ST for optimizing the 
recording pit shape is recorded in advance. Accordingly, it is possible to 



record information while minimizing occurrence of a reproduction error 
during reproduction of the recorded information. 

It should be noted that in the aforementioned embodiment of 
the present invention, explanation has been given on DVD-R 1 where 
information can be recorded only once. However, the present invention 
can also be applied to a DVD-RW where information can be rewritten 
several times. In this case, the record processing onto the DVD-RW 
shown in FIG. 6 can omit step S6. 

Moreover, a general-purpose personal computer and the like can 
also operate as the aforementioned control block 4 by recording a program 
corresponding to the flowchart shown in FIG. 6, onto an information 
recording medium such as a flexible disc or a hard disc and reading out 
and executing the program. 

The invention may be embodied in other specific forms without 
departing from the spirit or essential characteristics thereof- The present 
embodiments are therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description and all changes 
which come within the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 

The entire disclosure of Japanese Patent Application No. 2001- 
42283 filed on February 19, 2001 including the specification, claims, 
drawings and summary is incorporated herein by reference in its entirety. 
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